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XIX. Additional Experiments and Obfervations relating to the 
Principle of Acidity., the Decompoftion of Water , and Phlo- 
gifon. By Jofeph Prieftley, LL.D. F, R, S. With Letters 
to him on the SubjeSl , by Dr. Withering, and James Keir, 
Efq. 

Read May T, 1.788. 

W HEN I wrote the Paper, which the Society has done 
me the honour to order to be printed in their Tran- 
faCtions, I had found that the decompolition of dephlogifti- 
cated and inflammable air, by means of the eleCtrie fpark, 
produced an acid liquor , which Dr. Withering found to be 
the nitrous \ though I fhould have obferved, that he exprefled 
fome doubt whether the liquor did not alfo contain fome other 
acid befides the nitrous. 

I have finee that time been defirous to afcertain the quantity 
of acid producible from a given quantity of air; and with this 
view I gave Mr. Keir as much of the liquor as I had col¬ 
lected from the decompolition of about five hundred ounce 
meafures of dephlogifticated air, and the ufual proportion of 
inflammable air mixed with it. The liquor, he informed me,, 
was 442 grains, of the fpecific gravity of 1022 (that of water 
being 1000) and that it contained as much acid as was equi¬ 
valent to 12.54 grains of concentrated acid of vitriol; which 
quantity of vitriolic acid is capable of faturating as much ve¬ 
getable fixed alkali as is contained in 2 24 grains of dry nitre,, 
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314 Dr. Priestley’s Experiments and Obfervations on 
or about 23 1 grains of nitre cryflallized in mean temperature. 
The fediment of the fame liquor he alfo fuppofed to contain, 
at leaf!', as much acid as the liquor itfelf. 

That this fediment contains much acid, feems evident from 
this circumflance, that, when it is firfl formed, it often emits 
fmall bubbles, which rife to the furface of the liquor, and 
continues to do fo a confiderable time. This was more parti¬ 
cularly the cafe with the fediment which I had from the tinned 
iron tubes. Thefe fmall bubbles, I imagine, confift of nitrous 
air (formed from the fuperabundant acid vapour adhering to 
the metal and the water in the liquor) becaufe when a phial, 
half filled with this liquor, had flood about a week, the air 011 
the furface of it inflantly, and repeatedly, extinguifhed apiece 
of lighted wood that was dipped into it. 

From the preceding data , given me by Mr. Keir (and 
making allowance for the indefinite quantity of water con¬ 
tained in. the concentrated acid of vitriol) I am inclined to 
think, that not much more than one-twentieth part of de« 
phlogifticated air is the acidifying principle, and that nineteen 
parts are water. 

This, I would however obferve, relates to air fully fatu- 
rated with water, in confequence of its having been kept in 
jars {landing in water, fo that I think it poffible that the water 
in the driefl dephlogiflicated air may not amount to more than 
nine-tenths of its weight. But I have not afcertained, by any 
experiment, how much water any of the kinds of air are ca¬ 
pable of holding in a diffufed flate, without being any necef- 
fary part of their conflitution. 

Though Mr. Keir found the greatefl part of the acid in 
the liquor with which I furnifhed him to be the nitrous , there 
were evident figns of its containing a fmall portion of marine 

acid. 
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acid, by its making a precipitation with a folution of fiver in 
nitrous acid. But this mixture of marine acid, he obferves, 
is conftantly found to accompany the production of nitre in 
the operations of nature. Whether the different fubftances 
from, which the dephlogifticated air was extracted made any 
difference in this cafe, I cannot tell; but that which I gave Dr. 
Withering was from minium, and that which Mr. Keir 
examined was from manganefe. 

In the notes which I took of the firft production of this 
liquor I termed it blue, and Dr. Withering alfo calls it blue, 
and once a greenijh blue ; but that which I gave Mr. Keir, 
and all that I have got fince, is a decided and deep green , 
which Mr. Keir thinks to be owing to the phlogiftication of 
the nitrous acid. 

Thofe philofophers who are unwilling to admit the doCtrine 
of phlogifton, will perhaps fay, that, in thofe experiments in 
which a calx is revived by means of inflammable air, this 
air joins the dephlogifticated air that was in the calx; and 
that, in confequence of this, the metal, being freed from a 
foreign fubftance, refumes its proper form and qualities, with¬ 
out having received any addition whatever. 

But fince it appeared in the preceding experiments, in which 
inflammable air was procured by means of fteam, that the 
metal did not become a calx, except in confequence of parting 
with inflammable air (or rather with fomething which, when 
united to water, is inflammable air) it cannot be fup- 
pofed to recover its metallic form without re-imbibing the 
fame thing that it had loft, which thing may be termed 
phlogljlon. 

Confequently, inflammable air being (in the opinion of 
thofe who do not admit the doCtrine of phlogifton) the fame 
Vol. LXXVIII. U u thing 
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thing with the fubftance from which it was procured, only 
volatilized, and united to water, it will follow, that any fub¬ 
ftance imbibing inflammable air muft become compounded with 
that other fubftance from which the inflammable air was pro¬ 
duced ; and therefore, all the inferences recited in the former 
Paper, which tend to eftablifh the do&rine of phlogifton, 
muft be admitted. 

It will be afked, what becomes of the dephlogifticated air 
which is certainly expelled from red precipitate when it is 
heated in inflammable air, and converted into running mer¬ 
cury, if the inflammable air enters into the calx, in order to 
its becoming a metal ? I anfwer, that it unites with a part of 
the inflammable air, and forms nitrous acid; for the water 
that is collected in this procefs is ftrongly acid, as appears by 
its turning the juice of turnfole red; but the quantity is fa 
fmall, that it will hardly be poffible to afcertain what acid it 
is. Analogy, however, decides clearly in favour of the 
nitrous. 

It may be fuppofed, that in this experiment with red preci¬ 
pitate, the acid was that which had not been fufficiently ex¬ 
pelled from that fubftance in the procefs by which it is made- 
But the refult was the very fame when I ufed precipitate per fe 
and on this occafion I ufed a portion of that which I procured 
from M. Cadet in Paris, of which mention is made in the 
fecond Volume of my Experiments, p. 36. 

On the other hand, that which is expelled from finery cin¬ 
der, when it is heated in contaft with inflammable air (and 
thereby becomes iron) is pure water , without any acid. This 
1 found to be the cafe even when the inflammable air had been 
got from iron by oil of vitriol. Does not this prove that the 
2 iron 
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iron had imbibed what was properly water, and not any one 
conftituent part of water only ? 

That water enters into the conftitution of every kind of air 
I fuppofed, becaufe it certainly does into that of inflammable , 
fixed, and dephlogifticated air, and becaufe none of them can be 
produced except by proceffes in which water either certainly is, 
or may be well fuppofed to be, prefent. That nitrous air alfo 
contains water, I have lately found from the iron that is heated 
in it becoming a proper finery cinder. 

At the publication of my laft Volume of Experiments, I 
had found, that iron heated in nitrous air acquired weight, 
and that what remained of the air was phlogifticated air. 
Having fince that time repeated this experiment, and after- 
wards heated the iron, which was by this means increafed in 
weight, in inflammable air, the iron loft its additional weight, 
and water was copioufly produced, as in the fame procefs with 
finery cinder, or, as I fometimes call it, fcale of iron. 

As nitrous air may be deprived of its water, and become 
phlogifticated air by heating iron in it, I find that it undergoes 
the fame change by being repeatedly tranfmitted through hot 
porous earthen tubes, through which I fome time ago difco- 
vered that vapour will pafs one way, while the air contiguous 
to the heated tube will pafs the other. 

I firft tried this procefs with turnings of iron in the tube, 
by which means the iron was readily converted into finery cin¬ 
der ; but afterwards I found that the fame change was produced 
in the nitrous air by the hot tube only. The two bladders 
which I made ufe of in this experiment (and by the alternate 
preffure of which I made the air contained in them pafs 
through the hot tube) became red, juft as any bladder does 
that is filled with nitrous air, and then expo fed to the influ- 
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ence of the atmofphere, till it becomes phlogifticated air, as 
may be feen in my former experiments. In this manner I 
now always treat the bladders in which I make experiments on 
air. It prevents them from putrefying, and gives them a 
firmnefs of texture fimilar to tanning. 

That nitrous air contains water, and that this water can 
contribute to the formation of fixed air, is evident from the 
following experiment. I heated five grains of charcoal of 
copper in eight-ounce meafures of nitrous air, till it was in- 
crealed to ten-ounce meafures, and the charcoal had loft one 
grain. Examining the air, I found about one-fifth of it to be fixed 
air, and the remainder phlogifticated. It feems, therefore, that 
nitrous air confifts of water, and fomething that may be called 
the bafis of nitrous acid, or that fubftance which, when united 
to dephlogifticated air, will make nitrous acid; and this feems 
to be pure phlogifton, fince it is found, as the preceding expe¬ 
riments fhew, in the pureft inflammable air. May we not 
hence infer, that the nitrous is the fimpleft of all the acids,, 
and perhaps the bafis of all the reft ? 

It is evident, that more water than enters into the compofi- 
tion of nitrous air is necefiary for the change of it into what 
I have called dephlogifticated nitrous air , becaufe the contact of 
iron will not, without water, produce that change in it. 

Though fixed air, as I have fhewn, contains water as well 
as nitrous air, it cannot be deprived of it, and be decompofed, 
by the fame means; for I have heated iron in it by a burning 
lens, and have alfo made it pafs repeatedly through a hot 
earthen tube containing turnings of iron, without producing 
any change in it. 

In the former Paper I faid, that manganefe of itfelf gives 
only the pureft dephlogifticated air by heat; but I have now 

a quantity 
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& quantity which, after giving pure air with a moderate heat, 
gives air,that is more than half fixed air with a greater degree 
of heat. It is evident, as I have obferved before, that there 
are very different kinds of manganefe. 

In thefe Papers I have fuppofed, with M. Lavoisier and 
others, that rhe principle of acidity is in the dephlogifticated 
air only i but as the acid is always formed by the union of this 
air and the inflammable, it may, perhaps, with equal proba¬ 
bility be fuppofed to be in either of them, or to be a com¬ 
pound «f them both. 

Mr. Watt defires me to mention it as his conjecture, that 
the nitrous acid is contained in the inflammable air as the acid 
of vitriol is in fulph.ur, the pbofphoric in phofphorus, &c.; 
and that the dephlogifticated air does nothing more than deve- 
lope the acid. Mr. Keir, who was led to expeCt that an acid 
mufl be the refult of the union of dephlogifticated and inflam¬ 
mable air, bceaufe fome acid is always the confequence of its 
union with other inflammable fubftances, thinks that both, 
may be neceflary ingredients in it. Farther experiments may 
throw more light on the fubjeCt. 


TO THE REV. DR. PRIESTLEY. 

DEAR SIR, 

I at length fubmit to your confideration the trials which 
I made upon the liquors you produced, by the firing of de~ 
pblogijlicated and inflammable air ia clofe veffcls; and if you 

think 
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think proper you may tranfmit them to the Royal Society, by 1 * 
way of Appendix to your own Paper upon that Subject. 

§ *• 

Dec. 25, 1787. Liojjor produced by burning, in a clofe 
copper veffel, inflammable air got from iron by means of the 
Ream of water, and depblogijlicated air , expelled by heat only, 
from minium. 

This liquor was blue, and contained a reddifli brown fedi* 
anent. 

Exp. 1. Terra ponderofa lime •water , 

2. Common lime water , and 

3. Caujlic fixed alkali , caufed a green ifli precipitation. 

4. Caujlic volatile alkali produced a beautiful deep blue 
precipitate, which was wholly re-diffolved by the 
addition of more volatile alkali. 

5. Phlogifiicated alkali gave a reddifli brown precipitate, 

6. Nitre of lead, no change. 

7. oj'filver , a bluifli precipitate. 

8. Litmus, its colour firfl turned red, then curdled, 
and at length nearly deftroyed. 

9. The filtering paper , employed to feparate the fedi- 
ment, was a flow burning touch-paper. 

§ n. 

Dec. 30. Liquor produced, by burning in a clofe copper 
veflel, inflammable air , obtained as in § 1. and depblogijlicated 
air , expelled by heat only, from manganese. This liquor 
was blue, and contained a reddifli-brown fediment. 

Exp. 1—9. Similar to thofe in § r.; and the refults being 
In all points the fame, I determined to mix the liquids toge¬ 
ther, 
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ther, the quantities being fmall, and fubmit them to further 
examination. 


§ nr. 

Exp. I. The united liquids being neutralized by the addi¬ 
tion of caujllc vegetable alkali , a beautiful green 
precipitate fubfided. 

2. This precipitate didolved entirely in cauftic volatile 
alkali, changing to a beautiful blue. 

g. The fuper-natant liquid being (lowly evaporated to 
drynefs, the liquor that efcaped during this procefs 
was nothing but pure water. 

4. The imperfectly cryftallized refiduum (3) effer- 
vefced upon the addition of concentrated vitriolic 
acid, and being fubmitted to diftillation, on the firft 
application of heat, an orange coloured vapour arofe, 
which was condenfed in a receiver previoufly wetted 
with pure water. 

5. The diddled liquor (4) had the fmell and the tafte 
of nitrous acid , which inftantly changed the blue of 
litmus, and that of violet paper to a red; and it 
acted upon (ilver. 

6. 'Terra ponderoja lime water, added to it, occafioned 
no precipitation. 

7. Saturated with vegetable alkali, it converted cap 
paper into touch paper, and formed, upon a (low eva* 
poration, cryftals fimilar to thofe of nitre. 

§ IV. 

Jan. 21, 1788. Liquor produced by burning inflammable air, 
obtained as before; and dephlogijlicated air from mercurius pre~- 
cip. ruber, in a clofe tinned iron veflel. 

This, 
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This liquor was nearly colourlefs, but contained a la rge 
quantity of a light brown fediment. 

Exp. i. 2. 3. 4. 5. 8. 9. Similar to thofe of § 1. and 11. ex¬ 
cept the different colour of the precipitates, and that 
made by the phlogifticated alkali being a fine 
blue. 

id. The liquor faturated with vegetable alkali being 
{lowly evaporated to drynefs, and the precipitat es 
mixed with the brown fediment being put into a 
retort, fome concentrated vitriolic acid was added, 
and heat was applied. A very faint fmell of nitrous 
acid arofe, but no vifible red vapour; nor did any 
thing diftil into the receiver until the heat was very 
confiderable. 

11. The liquor then diftilled was evidently acid; but 
this acid was wholly precipitated by terra ponderofa 
lime water. 


§v. 

Feb. 19. Having now received a larger quantity of the liquor 
and fediment, produced as § 1. viz. 329 grains of the bluifh 
green liquor, and 12 grains of the reddifh brown fediment, I 
proceeded to repeat the experiments, but the refults correfpond- 
ing with the former ones, I need only mention, that the liquor 
changed litmus red, and coagulated it; that with phlogifti¬ 
cated alkali it gave a brownilh red, and with cauftic vegetable 
alkali a blue precipitate; that after faturation with the vege¬ 
table alkali, both the dried fait and the fediment being fub- 
mitted to diftillation with the addition of concentrated vitriolic 
acid, an orange-coloured vapour inftantly arofe, and the pecu¬ 
liar fmell of nitrous acid wa,s ftrongly perceived. The diftilled 

liquor* 
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liquor, befides having the tafte of nitrous acid, diffolved filver; 
and when neutralized by vegetable alkali and flowly evapo" 
rated, afforded well-formed cryftals of common nitre. 

Thefe, Sir, are all the trials I have made with the liquors 
produced in your experiments. They pretty clearly prove the 
acid generated to be the fame, whether the dephlogifticated air 
was procured from red precipitate of mercury, from minium, 
or from manganefe, and that this acid is the nitrous acid. It 
is not quite fo clear why the liquor and fediment in § iv. gave 
no ftronger marks of the prefence of nitrous acid; but it is 
evident, that the acid had united itfelf to the iron, if not to 
the tin, of the velfel employed : and I find, that when nitrous 
acid is fully faturated with iron by being boiled with it, and 
fixed alkali is added, this mixture fubmitted to diftillation, with 
the addition of concentrated vitriolic acid, yields no red va¬ 
pours, and very little fmell of nitrous acid. 

I remain, &c. 

W. WITHERING. 

Birmingham, 

February 22, 1788. 


TO THE REV. DR. PRIESTLEY. 

DEAR SIR, 

I HAVE examined the green liquor which I received from 
you, with a view to determine the two points you wilhed prin- 
Vol. LXXVm. cipally 
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cipally to know, namely, the quantity and the kind of the 
contained acid. 

The quantity of the green liquor was 442 grains, and its 
fpecific gravity was to that of water as 1022 to 1000. When 
the green liquor was poured out of the phial, there remained 
at the bottom 72 grains of a brown powder, which upon exa- 
mination was found to be a calx of copper, foluble in acids, 
but not in water. 

The colour of the liquor {hewed that it was a folution of 
copper. However, it gave no cupreous precipitation to polifhed 
ffeel, till a few drops of acid had been added. This circum- 
ftance feemed to (hew the perfefl faturation of the acid of the 
green liquor with the copper; and this complete faturation was 
further evinced by the very fmall alteration of colour which 
litmus fufFered on being mixed with this liquor. This teft did 
indeed feem to acquire a little tendency to rednefs, but the 
effedt was fo minute as not to deferve confederation, and might 
probably be owing to fome flight phlogiftication, as it is called, 
of the acid contained, rather than to its fuperabundance. 

Upon evaporating the green liquor by expofure to air, with¬ 
out the application of heat, no cryftals were formed, but a 
dry green powder, infoluble in water, but foluble in acids. 
You had before acquainted me with this fa£t. As folutions of 
copper in the nitrous acid are known to yield deliquefcent cry- 
Aals, and as no cryftallization happened in this inftance, al¬ 
though the acid was evidently nitrous, I was defirous of difco- 
vering the caufe of this difference between this liquor and com¬ 
mon (olutions of copper in the nitrous acid. Upon making, 
fome trials with this view, I found that there were three periods 
or ftages to be diftinguiflbed in the combination of copper with 
the nitrous acid. The firft period is when the acid is fuper- 
2 abundant. 
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abundant, and deliquefcent cryftals formed. The fecond pe¬ 
riod is when the acid has been completely faturated, or per¬ 
haps fuperfaturated, by repeated and alternate evaporation to 
drynefs, and re-diffolution in water, and then no cryftals but 
a green powder is formed. The third period is when, by a fur¬ 
ther evaporation of acid and increafe of heat, the green pow¬ 
der is changed into a brown or black calx. The complete fatu- 
ration of the green liquor feems then to be the caufe of the 
formation of the green powder on evaporation, inftead of deli¬ 
quefcent cryftals ; and the produ&ion of the brown calx may 
be fuppofed to be either the refult of a calcination of a part of 
the folution of copper which may have taken place in confe- 
quence of the great heat excited by the inflammation of the 
two air§; or to have been formed by the a&ion of the heated 
dephlogifticated air on the copper. 

In order to find the quantity of acid that was contained in 
the green liquor, I added, by flow degrees, to 100 grains of 
this liquor, a folution of mild fixed alkali, till no more preci¬ 
pitation took place, taking great care to ceafe adding alkali as 
foon as the copper ceafed to precipitate, to prevent a re-diffolu¬ 
tion of the precipitated metal. Upon examining how much of 
this alkaline folution was required to faturate a given quantity 
of oil of vitriol of the common fpecific gravity, vi%. to water 
as 1844 to 1000, I found that the 100 grains of green liquor 
required for its precipitation as much alkali as would faturate 
2,837 grains of the above-mentioned acid of vitriol. And as 
the whole quantity of green liquor was 442 grains, its preci¬ 
pitation would require as much alkali as would be capable of 
faturating 12,54 grains of the concentrated vitriolic acid. 

This quantity of vitriolic acid is capable of faturating as 
much vegetable fixed alkali, as is contained in 22! grains of dry 

X x 2 nitre, 
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nitre, or about 23! grains of nitre cryftallized in mean temper 
rature *. 

Tbe difficulty of finding even an approximation of the quan¬ 
tity of acid, or of air expended in forming the brown calx, 
muft be very great; and this circumftance fhews the disadvan¬ 
tage of ufing metallic veffels, although in other refpefts more 
commodious for your large experiments than thofe of glafs, 
I think it is probable, that the quantity of acid expended in 
this manner is as much or more than the quantity retained in 
the folution ; but I am forry I am not able to give you any 
grounds for a true determination. However, the experiment 
which I made with the calx was as follows. I diflolved it in 
vitriolic acid, and having faturated with alkali the fuperfluous 
acid, I precipitated the folution by a fixed alkali of known 
•ftrength, and I found that the quantity of alkali requifite for 
this precipitation was as much as would faturate ten grains of 
the oil of vitriol before mentioned. This quantity of vitriolic 
acid is fo much lefs than I fhouid expeft, that 1 regret I have 
not an opportunity of repeating the experiment. 

The next point to be determined is th e fpecies of acid that is 
contained in the green liquor. The acid produced in your 
former experiments of burning inflammable and dephlogifti- 
cated airs was determined to be the nitrous; and every trial 
which I have made of this green liquor has convinced me, 
that the fame acid is contained in it alfo. Upon adding to this 
liquor fome vitriolic acid and diflilled water, i. obtained by 

* I fay the mean, temperature , became the proportion of water retained by 
falts varies very conlicjerably, according to the temperature in which , they are 
eryflallized ; the warmer the weather, the lefs water being retained. The confix 
deration of this fa£fc ought to enter into th* eftimates of, 1 the proportions, of the 
component parts of falts? 
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diftillation a colourlefs acid liquor, which from the fmell, the 
properties of difl'olving filver very readily, and of giving a de¬ 
flagrating quality to paper foaked in this liquor when fatu- 
rated with alkali, evidently manifefted the prefence of the ni¬ 
trous acid. But belides the nitrous, which is undoubtedly the 
acid in greateft abundance, I think I may venture to affirm the 
exiftence alfo of the marine acid. 

Upon adding to the green liquor a lolution of'filver in which 
the acid was fuperabundant, the mixture became turbid; and 
when it was boiled, , the minute particles collected and fell to 
the bottom in form of-white flocks, which, on expofure to 
light, became dark coloured, and were re-diflolved by volatile 
alkali; all which appearances are indications of a luna cornea. 
Although thefe appearances left no doubt in my mind of the 
exiftence of- a-marine acid, I am neverthelefs much obliged to 
our ingenious philolophical friend Mr. Johnson for reminding 
us, that Mr. Cavendish had alfo obferved, in the acid pro* 
duced in his experiment.of pafling theele&ric fpark through a 
mixture of dephlogifticated and phlogifticated airs, a precipita¬ 
tion upon adding a folution of filver j from which,-however, 
that moft accurate philofopher would not infer the prefence of 
marine acid,, having difeovered that the precipitation might be 
produced by the nitrous acid itfelf, when that acid is much 
phlogifticated. The acid of the green liquor is in fome degree 
phlogifticated, as* appears both from the fmell which I per¬ 
ceived on adding the folution of filver, which, , as I have men¬ 
tioned, contained a fuperahundant acid, and from the. green 
colour of the liquor; for J have never been able to make any 
but blue or greenifh-blue faturated folutions from copper and 
nitrous acid, although they fometimes appear, green from a 
fuperahundant quantity of yellow acid, or from the yellow 

fumes 
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fumes during the folution. By adding a folution of melted 
nitre to the blue folutions of copper either in the nitrous or 
vitriolic acids, the phlogifticated acid of the melted nitre im¬ 
mediately communicates a green colour. The marine acid 
tends more than the other acids to give a green colour; but I 
am inclined to impute the colour of your liquor principally to 
the phlogiftication of the acid, becaufe upon adding a very 
fmall portion of vitriolic, marine, or nitrous acid, the colour 
was immediately changed to a light blue. The folution of 
fiver, being purpofely acid, always produced this change of 
colour, and I therefore confidered, that the phlogifticated acid 
was expelled in the operation, and could not affedt the preci¬ 
pitation. 

Experiments have taught me, that an exceedingly flight de¬ 
gree of that quality which is called the phlogiftication of nitre, 
is fufficient to produce an alteration in the colour of folutions 
of copper, and that the colour will be changed when the de¬ 
gree of phlogiftication is incapable of producing any precipi¬ 
tation of fiver. Not only a folution of melted nitre will 
always change tfte colour of cupreous folutions, but even cry- 
ftals of nitre, when mixed with the nitrous acid, and the 
mixture boiled to drynefs upon copper, and re-diftolved in 
water, will give a green folution. If cryftals of nitre be dif- 
folved in a colourlefs folution of fiver in nitrous acid, and this 
mixture added to a folution of copper in the fame acid, the 
blue colour of the latter will be changed to a green, although 
neither the nitre nor folution of fiver will feparately have this 
tffeft, neither will nitre difl'olved in a dilute nitrous acid. I 
do not know what degree of phlogiftication may be required to 
precipitate fiver, but I fuppofe it to be very great; at leaf it is 
certain, that the degree of phlogiftication capable of giving a 
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green colour to folutions of copper is infufficient to precipitate 
filver. Mr. Cavendish, when he relates the fa£t of the pre¬ 
cipitation of iilver, fpeaks only of nitre, much phlogifticated, 
pofleffing this property. 

To obviate any fufpicion of the precipitation of filver being 
owing to the phlogiftication of the acid, I added to fome of 
the green liquor about an equal quantity of colourlefs nitrous 
acid and fome diftilled water, and I kept this mixture boiling 
half an hour, in order to difengage and expel any phlogifticated 
acid which it might contain. To the liquor, which remained 
perfectly pellucid, I added a folution of filver, upon which the 
precipitation immediately took place with all its ufual circum- 
fiances, and in as great a degree as before. 

If, upon examining the acids which you or others may 
hereafter obtain by the inflammation of airs, a mixture of 
marine acid be conftantly found to accompany the production 
of the nitrous, the fa£t will be only analogous to all the other 
known productions of nitrous acid •, in all which,, either in 
the natural formation of nitre as in Spain and India, or in the 
nitre beds and walls made by art, a very large proportion of 
marine falts is conftantly obferved to accompany the nitre. 

I lhall conclude my letter with mentioning a fa£t, which I 
obferved in making fome experiments to find the caufe of the 
formation of the green powder above-mentioned, and which, 
though not relative to the prefent fubjett, may be thought not 
unworthy of communication. Itisth & desompoftion of common 
fait and feparation of its alkali by copper. As I conceived the opinion 
that the formation of this green powder by evaporation of this 
green liquor was owing to the perfeCl faturation of the acid, 
among other modes of obtaining a perfectly faturated folution 
of copper, I fprinkled upon plates of copper ftrong folutions 
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of common fait and of fal ammoniac. In a few days the fal 
ammoniac was found to have converted the copper into a dry- 
green calx ; but the common fait afted more,{lowly upon the 
copper, and continued moift during feveral weeks. At length, 
however, at the end of two months, a dry green calx was 
formed, and I obferved, that round the edges of the calx 
where it joined to the furface of the copper not ailed upon, 
and where the liquor had laft flood before it was dried, an 
efflorefcence had formed of mild mineral alkali, which feems 
to have been feparated from its acid by the a&ion of the cop¬ 
per on the acid, and perhaps .aided by . the affinity of the alkali 
itfelf to fixed air. 

The fal ammoniac alfo had probably been deeompofed by 
the copper, but the volatility of its alkaline bafis, when dif- 
engaged, had prevented its appearance. 

Wifhing you may long continue to add to the numerous and 
fplendid lift of difcoveries with which you have already en¬ 
riched natural philofophy, 

I am, &c. 


March £6, 1788, 


JAMES KEIR, 



